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(54) Anterior csrvlc; ; est — system 

(57) The purpose of this Patent is an "Anterior cet- 
vscas fastening device", the main use of which is ex- 
plained in the description of this invention. 

its minimum efficient structure is composes of. 

Poor equai screws (7) into are inserted two-by-two 
on one and the other side of the anterior body of the 
operated vertebras, with their heads fIS) parfiaiiy 
or completely screwed. 

"WOCt - - ^ > t u < d f <w- ~* 

of the same side, provided with longitudinal grooves 



at their ends (2) In which the heads (16) of the 
screws (?) are inserted. 

)) between 

toe siatos (1), with a fongltudirsaf groove (13) 
Two screwed rods (11) that are inserted into the 
centra! orifice of toe plates (1; ano their projecting 
ends are introduced into the longitudinal groove 
(•:3) of the transversa: connection (9). 
Six specia! nuts (5) that are fastened on to the four 
beads f 1 6.! of the screws (7) and on to toe two ends 
of too rods (to). 
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Description 
PURPOSE 

[8081] The purpose to which the invention protected 
v t p -iters con - t Ar r srv ci I fas- 
tening device". 

[0802] This is made up of a set of mechanical means 

r t re o! * » e . it" < ) s 

fangeroent that permits, by means of fastening with 

s,->os -jo-jo of it? < < 

me stability of Hie operated vertebral bodies and thus 
favoring the osseous fusion of grafts inserted between 

18053] its function is mainly developed until the cervi- 
cal vertebral levels intended to be fused become 
o which the 

column is subjected. 
HIST ORY 

166043 Anterior cervical fastening devices made -up of 
plates in which a - 3 sealed 

are known, the fastening position of which is the anterior 
part of the cervical vertebral body. 
|00&5| These devices that, at first, provide a simple 
and accurals means for transmitting stresses, have 
however some problems, such as; 

- Wish She osseous fusion of the inserted graft (wheth- 
er in the disk space of two adjacent vertebras or in 
trie space teft after removing seriously fractured 
vertebras or vertebras with tumors; being the main 
purpose of the anterior cervical fastening systems, 
me characie s of the 
at 1 -c ~ ^Lav, 

of Wolff, me graft wit: become strengthened If the 
stress If supports is the normal or physiological 
stress. Bur the saxaciwe of many cervical piaiss is 
ngid, with the result that they absorb at: the norma; 
or physiological stress needed to strengthen the 
graft. In other voncls, the -pace does not support 
stress (Stress j » to .ho aeaon o : 'a 

vical plate, it will weaken and will not favor arthod- 
esis or osseous fusion. On the other hand, with 
"1 ' '"■-■> s so / 

ahie to maintain a certain degree of stiffness in the 
>i it- th« e a , s r a' sat permits ab rbln 
a certain compression stress, although not all 
would be ideal. 

rhe cerv « e of a m n sn > er s - s 

that the rest of the spinal cosumn This means that 
insertion of the screws Is critical, as on many occa- 
sions the sn itorr si dimensional variations 
of each individual entail important alterations on the 

• - 1- e place of ins- 
the screws. The known plates no: or-ty do not solve 
s com; csted due to 
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the fact that the plate Is first phased on the orifices 
ice where the 

screws are inserted is determined by the geometry 

of the plate instead of being determined by the am 
s atomicaf peculiarities of the individual. On toe other 

hand, the plats conceals the vertebra! body at the 

moment of inserting the screws, < the result thai 

the - place of isert o c a ct 

v float r rr js be po$ leduntii; adio aphic 
to ection is made, once the screws have been 

sorted, with the risks this entails. 

The plate - 

stresses \ 

chls. Those are mainly flexion-extension, but aiso 
m torsion and lateral flexion, that resuit in the plates 
transmitting aii the stresses art the screws inserted 
in their or flees st bes ft 1 b 

g tstoc ed fror ieo 
are expelled from the vertebra, wan the resulting 
2° da> as Soto 

s , ^"-3 ~v ' beir"-L,th 
of the screws, which are also fastened on ;ha pos- 
terior conical. However, this technique increases 
even more thenst* of the operation, as the back waif 
25 >f She jd and the s c ew may 

penetrans into the medullar channel. On She other 
hand, verification of the position of the screws in the 
ba k cortical can only be m t 
spection. 

m 

PS SCRIP 7 f - W SNTiON 

The aim of the invention constituting the pur- 
pose of this Patent consists in the elimination of the dis- 
ss advant r 'w \ m ■ a * m'n ■ ^ , 
terns described above, and has been conceived and de- 
signed with anon purpose in mind. 

To this effect the structure of said purpose has 
< 1 i >wing Yemenis as a 

<«* minimum: 

oca;' equal cervical screws inserted -by-two on 
one and the other side of the anterior body of She 
two operated vertebras The design of the head of 

** ; f'S screws is such k permits these to be inserted 
before placing the plates. Furthermore, two differ- 
ent screw head designs will be made so that, case 
e 1 .sir tt v ed fats places 

free movement of the screw is permitted or not per- 

53 mittso with respect to the plate during movement 
causec cv 3 < mp ss 

od to the above mentioned 

stresses. 

Two eq - ■ . c:omg the 

55 screws of the same side of two or more operated 
cervical ,e 

at their a" as in si ch a way 'hat the heads 
of the screws already inserted in the vertebras can 
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be pieced in different positions in said grooves and 
have a stiff transversa; element that enables thorn 
to bo pined one to another 
A transversa; connecting eiement -Mil- a longitudi- 
nal groove placed on the pistes once these are to- 
catedon 

stresses to be transmitted from one piste to another. 
Six closing nuts that have two functions: to bo 
screwed on the head of the screw once ;ho plats is 
placed in order to make the screw sod plate in 
moveroo.it caused by flexion -extension, torsion end 
e i <r .^<! t t r«e the 

transversa; connecting element integral with the 

i ? SC re f thscen 

erofeacho! epr 1 > * chare fas- 

tened with nuts. 

|60Q$J Tim described structure corresponds to She 
minimum efficiency and the number of screws, transver- 
sai elements sno swbw d closing elements may be in- 
creased according to the number of cervical vertebral 
levels to be operated on. in torn, the two sole plates wiii 
/ in length and number of orifices as required by the 



f Of ••. R.a gs 

^0018] Torre" ri< -vent jrt 

and facilitate the interpretation of the forma:, structural 
' end functional characteristics of its purpose, attached 
are drawings in which differed aspects of a preferred 
performance of the "Ante t sen ca astr ting tiev ;e 
constituting the purpose of this Patent, are schematical- 
ly represented. 

io i&mn in 



chess 

iWn The way in which the "Anterior cervical fasien- 
ng device" co ! atenUsabia 

the following: 

- if displacement of the screw 
feasible during movement caused by pure com- 
pression or by compression components assoctat- 
or" to *t e sioo at "-t 
stresses, the compression toad posses lo the graft 
that has to make the fusion, thus favoring it accord- 
ing to She Law ol Wolff. For crises ;r» which a certain 
stiffness is required during the erection {fractures or 
tumors), the surgeon may use one or more screws 
with the head dessgn that does not permit displace- 
ment of the screws as regards the plate during •» 
movement c ■ i . or by com- 
pression cor «« d to the flexion-ex- 
it 5 > v -esses 

- On being able to insert the screw into the vertebra! 
bodj befor < permits *$ 
the surgeon to decide the piece of inserting the 
screws without is being concealed by the plate. 

- As the device includes two independent pistes, she 
surgeon can place the screws without having to 
bear in mind the geometry ol the plate orifices, as s? 

'I js the set 

become integral void the transversa! connecting el- 
ide closing no t between ti e seres* and plate allow 
the movements arising from the stresses not s* 
caused by compression to bo restricted, thus avoid- 
ing remove; of the screws from the vertebral body. 



Figure 1 snows a perspective v;ew of the structure 
of the mounted device. 

Figure 2 shows a perspective view of .? cervicai 
plate. 

Figure 3 shows a section view ct the distal and near- 
by ports of the cervical plate, cut oy a plane me du 
sign of whit s reprer 2es A- A. 

Figure 4 shows a section view of the noodle par; of 
the cervical plaie, cut by a plane the design of which 
Is represented in Figure 2 as 8-8. 
Figure shows a rerspe 5 view t he a 
screw with It ) - nd Figure 5' 

shows the o tret, screwed i 
ness of the rievice. 

Figure 6 shows a perspective view- of the turnover- 
s - - ec ion 

Figure 7 shows a section view of the transversal 
connection through the piano the design of which is 
30 represented as G-C in Figure 8. 

Figure 8 shows a perspective view of the nut that 
screws on io the cervicai screws and the central rod 

Figure 8 shows an elevated view of the centre! rod 
" of the cervical plate. 

Figure 10 shows a section view of Figure 1, cut by 

DESCR IPTION OF A PR ? iRF QRMANCE 

fS812] To clearly show the nature and scope of the 
advantageous application of tne "Anterior cervicai fas- 
enlng do - p rj o e t mion. She fof 

lowing Is a description of its structure end toe charac- 

to the drawings which, on representing a preferred per- 
formance of said purpose for information, must be con- 
sidered in the widest sense and not limiting of the appti- 
cat'Cn a id comerf o? tne ci m 
18613$ The minimum efficient structure of the is com- 
posed of: 

Foe equal cervical s % 
jr one sndthr rbooyof the 

two operated vertebras. 

10014] Fhe - 7} is; formed b pa 

Sally (Figure 5} or completely (Figure 5'3 screwed rod 
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(16), in such a way that in the first case Bis not (5) thai 
screws on to said rod {16} wiii not tighten the plate (1 } 
in he c : ~ i whicl ti d f hus pa - 

s en i the dir session 
stresses, restricting the movement in the other direc- s 
fens nd pre seen c< 

rachis from causing f he screws (?) to be expelled, in the 
seco! erase* \-o^- , ecrhe plate 

and c« r con- 

venient wh t $ is pre m 

venting its movement in she cie eotion of the compression- 

[8315] The head (8) of the screws (7). underneath the 

SOW* If S 1 5 a | seC . 

meat (6) that adapts itself to the lower curvature (4) of fS 
the end grooves t e piale I 

has t u < y - , - - t i ^ - 

of the screws by means of forceps. 

T« t;u 1 v -> s < jo >-"^tj 

■he cerv:cai screws (7) of She same side of two or more 20 
operated cervical vertebras, provided with tongitudinal 
graves {2) at their ends ;rs which the screwed heads 2. 
08) of hie service- screws (7) already inserted in the 
vertebras are Introduced. 

10017] The transversa! section of said grooves {2} W 
shows a double inverse curvature (Figure 3): the upper 
(3) is concave, with the same radius as the curvature of 
the lower face of the nuts (5) where they are housed; 
and me sower {*) with the same radius as the spherical 
segment '6 ■ of the head of the service; screws (7). so 
[0018] The plates (1 ) also have centra! screwed oh- 3. 

f e s <• vsd ads 5) tea stenthe 
stiff transversa! connection elements (9). 

Astifr element (9) for transversal connection 
between the two pistes (1), with a longitudinal groove '35 
(13) wish a co ca urved id radius equal to 

"set ^ - P ewmm >m rc ruts (5). 
fu820] Two screwed rods {11 ) that are inserted on Jo 
- ' ' ; 1 ' • ,' > face and the 

projecting ends o r he long ;di- 40 

na! groove of the transversal element {9} and are fes- 

vith se s (5 

c,2 ^ c-Nsc- "> ^ i ^ 1 
screwed head (15) of the four cervical screws (7} and 
on to the promoting ends of the two screwed rods ('11}. 4$ 
[55022] The lower face of each net * takes on :na 
s i ipt - tf 3 A adapts it >•> * to the 

epper curvature ■ 3| of the end grooves . of hie plates 

(n 4. 

160233 Safe segment has noiches (15) facilitating the 99 
grasping and s > » f forceps 



Claims 

1. Anterior cervical fastening device, characterized 

by the fact that its minimum efficient structure is 5. 
composed of four equal cervical screws (7); two; 



equal plates (1); a stiff element (9) for transversa! 
connection of the two o ates i 1 }, two screwed reds 
£11); and six special nuts {5}. It has been provided 
that the f os. = -ortod two- 

by-two on one and the other side of the anterior 
body of the two operated vertebras. The heed of 

rew.i.7) ^fr, ~ - m v => " , -s 
completely (Figure 5'} screwed rod. in such a way 
' 5 - »h first cas ths i , at screws on to 
said rod (16) will not tighten the piaie(l) in the end 
grooves (2} of which t s inserted, thus poor. ding 
its movement ;n the direction of tee compression 
ses. res * ,<sments in the other di- 
1 - sed the 

c? rv cai act < « s vs (7) to in 

expeiled. in the second case, the net (5) may apply 
pressure on the piais (1 } and aeaie a certain stiff- 
ness in the erection, convenient when beating with 
fractures or tumors, thus preventing its movement 
in the direction of the compression stresses. 

Anterior cervicai fastening device, according to 
Ciasm 1 , character ceu v 
of ins screws (7}), underneath the screwed rods 
•IS), adepts the shape of a spherics: segment (6) 
thai adapts itself to ;he , curvature (4) of the 
end grooves (2) of the piate (I). This segment (4) 
has noti ho< 14. 

screwing of the screws by means of forceps. 

Anterior cervicai fastening device, according to 
Ciaim 1, characterized by the fact that the tee 
aqua j i j it - t ceo. 

cai screws (7) of the same side of two or mors op- 
erated cervicai vertebras are provided whh lonogiu- 
dinai grooves (2}ai their ends in which the screwed 
eadsflf e cervical seres j art 

ed in the vertebras are introduced. The transversa! 
sec on rfsa - ubiein erse 

curvaiore (Figure 3): the upper {3) is concave, with 
the same radius as the curvature of the tower face 
of the nuts (5) where they are housed; and the lower 
(4; with the same radius as the spherical segment 
(6) of the head of :he cervicai screws {?). The plates 

i ' w c , - 

the screwed rods (11) that fasten the stiff transver- 
d its (9) 

Anterior cervicai fastening device, according ;o 
Claim 1, charaets-^ed bj t- 'm i * > tv . 
screwed rods ill) are inserted on 10 the center of 
' ' ' he project 

leg ends of which are inserted into the iomiitudinai 
~<i a & fas- 
tened with special nuts teg. 

Anterior ceo- - - e, accor eg to 

Claim 1, characterized hy tee fact that the two 
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screwed rods {11} are inserted on to *he center of 
each piste {1} from their sower face and she project- 

'">n ted 

groove of me transversa element {9} and are fas- 
tened wan specie! nuts (5). 5 

6. Anterior cervirai fastening device, according to 
Claim 1 , characSerreed by me fa< lat the six sps 
cia! nuSs (5) am fastened on to the screwed head 
(15) of the four cervical screws (7) and on to the «?■ 
( . J h i ~^e 

< - akes «" ie she i c of a 

sphencat segment that adepts itself to the upper 
curvature (3) of the end grooves (2) of the plates 

Said segm has etches 5} factiitat * the ?s 
grasping arid screwing of the nuts Dy means of for- 
ceps. 
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